Background: Pneumonia remains a significant health problem in the world with significant morbidity and mortality. More than 1.16 million child pneumonia deaths occurred in just 15 countries (including Ethiopia, India at the first rank) in 2008, according to WHO figures. These 15 countries account for nearly three-quarters of all child pneumonia deaths worldwide. It is more likely in sub Saharan African countries. Objective: The aim of the present study was to analyze the risk factors of mortality of in-hospital patients due to pneumonia at Bushulo Major Health Center, Hawassa. Methods: Retrospective chart review of 431 patients was prepared for those hospitalized with pneumonia during January 2008 to December 2010. Both Bayesian and classical logistic regression models were applied for analyzing the data. Results: The logistic analysis revealed that the odds of being at risk to death due to pneumonia in-hospital was higher for patients with rural residence, diagnosed at wet season, having respiratory distress, with pneumonia complication, having vomiting, with short breathing problem and fast breathing problem, and long duration of the symptoms (disease). However, the risk was lower for patients with long time stay in-hospital and with 36-39 oC body temperature both at first and last diagnosis. Conclusion: Results revealed that the covariates: residence of a patient, whether or not a patient has vomiting, time from onset of symptoms to diagnosis (days), body temperature at first diagnosis (oC), body temperature at last diagnosis (oC), season when a patient diagnosed, pneumonia complications, total hospital stay (days), breathing problem and respiratory distress were significant predictors of discharge/death status of in-hospital pneumonia patients.
Introduction
Pneumonia is an inflammation of the lungs involving the alveolar ducts and alveolar sacs. It is associated with acute respiratory tract infection and recently developed radiological signs (Marston, 1997 and Andreoli, 1997) . Pneumonia ranks 6 th among the causes of death in the world (Hasslett and Crompton, 1995) . The pathogens causing pneumonia have not changed much over the years, but their relative importance has changed and there are regional differences (File et al., 1998) . Clinicians need to be aware of the major organisms causing community-and hospital-acquired pneumonia, so that therapy may be started with the most cost-effective and appropriate antibiotics (File et al., 1998) .
About 20% with typical pneumonia require hospitalization. Those most at risk for developing complications are hospitalized. Elderly people are often hospitalized for pneumonia as there are many complications. Community acquired pneumonia (CAP) causes significant morbidity and mortality worldwide in elderly patients.
On 12 th November 2009, when the world marked the first World Pneumonia Day, the day was also marked in several countries of Africa including Ghana, Uganda, Kenya, DRC and Ethiopia under different themes (WHO, 2010) . Although there are numerous papers dealing with causes of community acquired pneumonia and with the prognosis once the patients have been admitted to hospital, the literature concerning the Health Center, Hawassa, Southern Ethiopia identification of factors that make subjects prone to be died of pneumonia in hospital is sparse.
Methodology

Study Population
This study has reviewed pneumonia in-patients' card in Bushulo Major Health Center called locally "Loke", which is located at Hawassa city in SNNPR. Data were obtained from discharge/death records of all health admissions at Bushulo Major Health Center, Hawassa, between 1 st January 2008 to 31 st December 2010.
Sample Size Determination
The statistical approaches for calculating overall and stratum sample sizes in a stratified random sample are fairly straight forward. The procedure is somewhat complicated with the incorporation of cost as well as the possibility of correlation among the stratum samples. Stratification can often be very effective with just a few strata; more strata lead to diminishing returns with greater effort. Actually, there were a total of 4314 patients in the sampling frame (total population size) with 2262 patient in urban residence (N 1 ) and 2052 in rural residence (N 2 ).
Thus, the sample size determination formula, adopted in this study for proportion was as follows (Cochran, 1977) : Here, the total sample size was allocated to two strata with stratification of residence of patients. Proportional allocation to each of the strata was used. The present study used the estimated proportion of death p = 0.156 from Dagnew et. al. (2007) , a statistical level of significance, α = 0.05, an absolute precision of d = 0.0325 (chosen based on time and cost), and 4314 of total in-hospitalized patients due to pneumonia (2262 from urban residence and 2052 from rural residence). Accordingly, n was found to be 431, and so far 431 in-hospital patients' (226 from urban and 205 from rural) charts were reviewed for data collection.
Actually, patient charts had been selected randomly based on computer generated system proportionally from the two strata (Urban and Rural).
Results and Discussion
Descriptive Analysis Results
In this study, a sample total of 431 patients of pneumonia were considered. Out of which 18.79% death cases occurred, and 81.21% were discharged. 47.56% of the patients were from rural areas and 52.44% from urban areas. From the total patients, 54.06% were male patients and 45.94% female patients. Under five years old children took 64.27% of the total sample, while the age groups 5-14, 15-45 and greater than 45 years covered 10.44%, 11.6% and 13.69%, respectively. 43.39% of the patients had vomiting and 56.61% with no vomiting. Regarding patients coughing status, 38.98% of the total patients had sever cough while 48.26% and 12.76% had mild and no cough, respectively. From all patients included in this study, the highest proportion (35.96%) of them had been staying 4 to 7 days from onset of symptoms to diagnosis, followed by those who had been staying less than 4 days (32.95%), while the lowest proportion (31.09%) was of the patients whose duration of symptoms onset to diagnosis was more than 7 days. There was the highest proportion (68.91%) of patients in cases whose body temperature at first diagnosis was 36-39 o C while proportion of patients whose body temperature at first diagnosis was more than 39 o C and less than 36 o C were 21.81% and 9.28%, respectively.
The results in Table 1 also revealed that the proportion of patients whose body temperature at last diagnosis was less than 36 o C, between 36 o C and 39 o C, and greater than 39 o C were 10.9%, 74.71% and 14.39% of the total sampled patients, respectively. Majority (63.11%) of the total cases in the sample were diagnosed in wet season (April to September), whereas 36.89% in dry season (October to March). The proportion of patients with Pneumonia complications reported 41.3% and those without complication covered 58.7% of the total sample. 50.8% had sever pneumonia and 49.2% had mild Pneumonia. 21.81% of the patients had stay less than 4 days in hospital, whereas 40.84% and 37.35% had stay 4 to 5 and more than 5 days, respectively.
There were 12.76% of subjects with short breathing, 36.66% of subjects with fast breathing and 50.58% of patients with no breathing problem. 30.63% of the patients had a respiratory distress and 69.37% had no respiratory distress. Most (63.57%) of the patients were given combined treatments, whereas 25.06% and 11.37% took CAF and Ampicillin, respectively.
In case of bivariate analysis, the chi-square test can be used to determine the association between discharge/death status of patients (outcome variable) and many independent variables (risk factors) separately. It is based on the difference between the expected frequencies and the observed frequencies in one or more categories in the frequency table.
Accordingly, there was a statistically significant association at 5% level of significance between the outcome variable (discharge/death status of patients) and the explanatory variables: age of a patient, residence of a patient, a patient with vomiting or not, patient's coughing status, time from onset of symptoms to diagnosis (days), body temperature at first diagnosis ( o C), body temperature at last diagnosis ( o C), season when the patients diagnosed, pneumonia complications, severity of pneumonia, total length of hospital stay (days), breathing problem and respiratory distress. However, the outcome variable was not significantly associated with patient's sex and treatment taken (Table 1 last 2 columns) . Similarly, the same results were obtained using the likelihood ratio test.
Multiple Logistic Regression Results
Testing Each Variable and Interpreting the Results
The likelihood ratio test assesses the overall logistic model but does not tell us if particular independents are statistically significant. This can be done using the Wald statistic which is commonly used to test the significance of individual logistic regression coefficients for each independent variable (that is to test the null hypothesis in logistic regression that a particular logit (effect) coefficient is zero). Summarized results for these are presented below in Table 2 . At 5 % level of significance, the significant predictors of status of a pneumonia patient using the forward likelihood ratio method in multivariate logistic regression model were residence of a patient, whether or not a patient has vomiting, time from onset of symptoms to diagnosis (days), body temperature at first diagnosis ( o C), body temperature at last diagnosis ( o C), season when the patients diagnosed, pneumonia complications, total hospital stay (days), breathing problem and respiratory distress. Since the probability of the Wald statistics for each of the above 10 variables was less than the level of significance 0.05, we mainly focus on the categories of these variables. Thus, one can interpret the effects of each covariate using the estimated odds ratio given in Table 2 . The probability of the Wald statistic for the covariate rural residence was 0.045, less than the level of significance 0.05. Hence, the null hypothesis that the logit coefficient for rural residence was equal to zero was rejected. This supports the relationship that being discharged or death of Pneumonia hospitalized patient was associated with the covariate of patient's residence. And the value of Exp( βˆ) was 2.229 which implied that the odds of being at risk to death of the pneumonia patient who resided in rural was 2.229 times more likely than those residing in urban. This might be due to the fact that rural residents had different life style than those of urban residents. Although health services do not have to be identical in the two settings, quality services appropriate for the needs of rural communities are imperative.
The results in Table 2 also revealed that death risk was 2.383 times higher for those patients who were diagnosed in wet season than those who were diagnosed in dry season. The Wald criterion also demonstrated that the explanatory variable pneumonia complication made a significant contribution to discharge or death status of hospitalized patients (P-value = 0.008).
Discussion
This study applies the Classical techniques to analyze risk factors of mortality due to Pneumonia. Logistic regression models have been used to have an in-depth understanding of factors associated with the probability of dying of a patient due to Pneumonia in-hospital. A number of variables were used to explain the variation in the discharge/death status of pneumonia patients.
During the period of this study, the epidemic strain of In the present study, discharge/death status of hospitalized patients due to pneumonia was not associated with patient's sex (P-value = 0.764). This result was similar to the findings of Kuo-Tung et al. (2010) . Similarly, there was an equality of discharge/death status in hospital patients with regard to treatments given (P-value = 0.619). Patients who took different treatment (as per the prescription of the physician) including combined treatments were not significantly different to be discharged or died in hospital. The reason for this is not vivid but it might be due to the proper use of all prescribed antibiotics. Thus, if all patients use all treatments properly, they can benefit them equally.
Severity of pneumonia was significantly associated with health status of the patients. This might be due to the reason that sever pneumonia was significantly associated with greater risk of treatment failure. The early treatment failure was the cause of higher mortality. This result also coincides with previous study in Spain by Menendez et al. (2004) .
Patients who had vomiting were more likely being at risk of death in-hospital than patients with no vomiting. The odds of death risk were higher in patients both with short and fast breathing problem than those patients without breathing problem (OR=2.398, Table 2 ). This may be due to the fact that breathing is the most vital function for maintenance of life.
Conclusions
Results revealed that the covariates: residence of a patient, whether or not a patient has vomiting, time from onset of symptoms to diagnosis (days), body temperature at first diagnosis ( o C), body temperature at last diagnosis ( o C), season when a patient diagnosed, pneumonia complications, total hospital stay (days), breathing problem and respiratory distress were significant predictors of discharge/death status of in-hospital pneumonia patients.
Recommendations
The risk of dying due to pneumonia was higher in rural individuals than the urban dwellers. According to the grapevine, scaling up of interventions such as health promotions on appropriate and effective treatment in home or community based care should be emphasized in rural areas to minimize the risk. And the awareness of early treatment in rural areas should be expanded via health extension workers, clinicians or any concerned body in collaboration with governmental and non-governmental organizations as creating healthy citizens is a duty of every one.
Strength and limitation of the study Limitation of the study Due to its retrospectiveness, important variables were not included. Strength of the study In this study, we have investigated the contemporary phenomenon within the real-life context. This study is vigorously investigated the infrequent occurred cases within three years. 
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